I. INTRODUCTION
Microstrip patch antennas are the new generation of the antennas due to their low profile, inexpensive to manufacture and easy to integrate with monolithic microwave integrating circuit (MMICs) design [1] . However the main disadvantage of the microstrip patch antenna is their narrow impedance bandwidth and excitation of the surface wave. The input impedance of the antenna tends to be sensitive to change in frequency; hence the deviation of the antenna input impedance from a real fixed value often determines the operating range of the antenna. The input impedance of the antenna depends on its geometrical shape, dimension and feed type. Therefore, the antenna input impedance is a very important design parameter, which controls the radiating power and impedance bandwidth.
In certain applications, such as high data-rate wireless transmission, this low bandwidth is not adequate. In order to meet the demand for large bandwidth, several techniques have been reported, the most commonly employed technique is increasing the thickness of the substrate supporting the microstrip patch. However limitations still exist on the ability to effectively feed the patch on a thick substrate and the radiation efficiency can degrade with increasing substrate thickness [2] . Techniques for overcoming this band limiting problem can be achieved using the parasitic tuning elements, external matching and separating the feed and the antenna. Impedance bandwidth and radiation properties of microstrip antenna (MSA) are also enhanced by using DMS and DGS. Defected ground structure was first proposed by Park et.al., based on the idea of photonic band-gap (PBG) structure, and had found its application in the design of planar circuits and low pass filters [3] . DGS and DMS is realized by etching a specific pattern in the ground plane of the microstrip structure(DGS) or on the microstrip surface (DMS), DGS disturbs the shield current distribution in the ground plane. This disturbance can change the characteristic of a transmission line such as equivalent capacitance and inductance to obtain the slow-wave effect and band-stop property [4] . The elements of array are designed for 9.4 GHz frequency with dimensions L and W. The length L g and W g of the ground plane of antenna is calculated using Lg = 6h + L and Wg = 6h + W [6] . The elements of this array antenna are excited through simple corporate feed arrangement. This feed arrangement consists of matching transformer, quarter wave transformer, microstrip coupler and power divider for better impedance matching between feed and radiating elements [7] . A two-way power divider made up of 70Ω matching transformer of dimension (L 70 , W 70 ) is used between 100Ω microstrip line of dimension (L 100 , W 100 ) and 50Ω microstrip line of dimension (L 50 , W 50 ). A microstrip coupler of dimension (MC L , MC W ) is used between 50Ω microstrip lines to couple the power [8] , [9] . The 50Ω microstrip line is connected at the center of the driven element through a quarter wave transformer of dimension (L t , W t ) for better impedance matching. At the tip of microstrip line feed of 50Ω, a coaxial SMA connector is used for feeding the microwave power. The array elements are kept at a distance of D = 5λ 0 /6 from their center point, where λ 0 is the free space wavelength in centimeters. This optimized distance is selected in order to achieve minimum side lobes in the radiation pattern and to add the radiated power in free space. The various dimensions mentioned in Fig. 1, Fig. 2 and Fig. 3 are given in table I. The study is extended for 8-element rectangular microstrip array antenna with DMS and DGS as shown in Fig. 3 (referred as antenna 3) . Further, Fig. 4 shows the geometry of 8-element rectangular microstrip array antenna with all the radiating elements modified by inserting DMS and DGS (referred as antenna 4). Fig. 5 shows the photo of all the proposed antennas. 
III. EXPERIMENTAL RESULTS AND DISCUSSION
The impedance bandwidths for the proposed antennas are measured at 4 to 18 GHz frequencies.
The measurements are taken on Vector Network Analyzer (Rohde & Schwarz, German make ZVK Model No. 1127.8651). The variation of return loss versus frequency of antenna 1 and antenna 2 are shown in Fig. 6 . The variation of return loss versus frequency of antenna 3 and antenna 4 are shown in Fig. 7 .
From Fig. 6 , it is observed that the antenna 1 is resonating for three bands at 10. From Fig. 7 , it is observe that the antenna 3 is resonating for three bands at 4. The far-field H -plane co-polar and cross-polar radiation patterns of all the proposed antennas are measured at their resonating frequencies. In this study the turn-table method is used to measure the radiation pattern of all the proposed antennas (AUT). Here AUT is kept in the receiving mode and the reference antenna (Pyramidal Horn) is kept in transmitting mode. The two antennas are placed so as to face each other and then, keeping the position of transmitting antenna fixed, the receiving antenna is rotated around axis, by changing the angle in steps of degrees. At each angle the received power is measured. The graph is plotted for azimuth angle versus normalized power. Fig.8 to Fig. 10 show the radiation patterns of antenna 1, Fig.11 to Fig. 16 show the radiation patterns of antenna 2 and Fig. 17 to Fig. 19 show the radiation patterns of Antenna 3. These figures indicate that all the antennas show broadside radiation characteristics. From Fig. 20 and Fig. 21 
IV CONCLUSION
A new design has been developed using DMS and DGS. The rectangle shape DMS and DGS have been used for 4 and 8 element rectangular microstrip antenna array. The results demonstrate that impedance bandwidth and radiation properties of the antennas are improved by increasing the array elements with DMS and DGS. These antennas are more superior as these are fabricated using low cost substrate material. These antennas are more suitable for modern communication systems and in radar systems like SAR for tracking the target as soon as finding them and for anti-jamming.
